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ABSTRACT 

We present the results of a submillimeter interferometric survey of circumstellar disks in the Trapez- 
ium Cluster of Orion. We observed the 880 /im continuum emission from 55 disks using the Submil- 
limeter ArrajEl an d detected 28 disks above 3<r significance with fluxes between 6-70 mJy and rms 
noise between 0.7-5.3 mJy. Dust masses and upper limits are derived from the submillimeter excess 
above free-free emission extrapolated from longer wavelength observations. Above our completeness 
limit of 0.0084 M Q , the disk mass distribution is similar to that of Class II disks in Taurus- Auriga and 
pOphiuchus but is truncated at 0.04 M Q . We show that the disk mass and radius distributions are 
consistent with the formation of Trapezium Cluster disks ~ 1 Myr ago and subsequent photoevapora- 
tion by the ultraviolet radiation field from 8 1 OriC. The fraction of disks which contain a minimum 
mass solar nebula within 60 AU radius is estimated to be 11 — 13% in both Taurus and the Trapezium 
Cluster, which suggests the potential for forming Solar Systems is not compromised in this massive 
star-forming region. 

Subject headings: circumstellar matter — planetary systems: protoplanetary disks — solar system: 
formation — stars: pre-main sequence 



1. INTRODUCTION 

Circumstellar disks are the birth sites of planets, mak- 
ing their fundamental properties, such as mass and size, 
directly related to the types of planets that can form. 
Disk masses are most easily measured by observations 
at millimeter wavelengths, where the dust grain optical 
depth is less than unity. Surveys of stars with ages ~ 
0.3 — 10 Myr in the Taurus and pOphiuchus dark clouds 
show a br oad range of disk masses around a median of 
0.005 Mq (| Andrews fc Williams! [2001 l2007aH . which is 
within a factor of two required to form our Solar Sys- 
tem (the minimum ma ss solar nebula; MMSN= 0.01 M© 
(jWeidenschillingl Il977t ). Most studies to date of disk 
masses have focused on Taurus and pOphiuchus be- 
cause they are the nearest star-forming regions. How- 
ever, most stars do not form in relative isolation as 
in these reg ions, but in dense c lusters containing high 
mass stars ()Lada fc Ladal [2003). The Orion Trapez- 
ium Cluster is more representative of the typical birth- 
place of most stars, including our Sun. There are more 
than 2000 stars with mean age s less than l Myr packed 
within lpc 3 in the Trapezium (Hillenbrand 1997). Hub- 
ble Space Telescope (HST) images of this region provided 
the first direct images of circumstellar disks (dubbed 
"proplyds" ) , spect acularly seen silhouetted against the 
bright background (l0T)e"ll fe Wenl [l99l IP 'Dell fc Wonel 
19961 iBally et all [2000J). Cometary-shaped cocoons of 
ionized gas surround many disks, excited by ultraviolet 
radiation from the most massive and l uminous (06) star 
at the center of the clus ter, 9 1 Ori C (jMcCullough et all 
Il995t iBallv et al.lll998a| ). Centimeter wavelength obser- 
vations have revealed photoevaporative mass loss rates 

Electronic address: rmann@ifa.hawaii.edu, jpw@ifa.hawaii.edu 
1 The Submillimeter Array is a joint project between the Submil- 
limeter Astrophysical Observatory and the Academica Sinica Insti- 
tute of Astronomy and Astrophysics and is funded by the Smith- 
sonian Institution and the Academica Sinica. 



of M ~ 10 7 M©yr 1 , which are sufficient to remove 
a MMS N outside the gravitat i onally bound radiu s in 
~lMyr (|Churchwell et alj|1987t iHennev et al.lll999f) . 

Mass loss is expected to be concentrated in the outer 
parts of the d isk with the inner regions potentially sur- 
viving l onger (|Johnstone et al J 119981 : I Adams et"aTf 12004 : 
IClarkd l2007t ). But the amount of material in the 
inner disk regions available to form planets was un- 
known. Weak lower limits on disk mass exist from the 
extinction of the central star and background nebula 
(jMcCaughrean et "all Il998f l but measurements of opti- 
cally thin disk emission are required for comparison with 
Taurus and other star- forming regions. Detecting dust 
emission from disks in the Trapezium Cluster is challeng- 
ing because of its distance (3 times further than Taurus), 
the small angular separation between disks, and substan- 
tial levels of ionized gas from the surrounding cocoons, 
which swamp d ust emission at cen timeter to millime- 
ter wavelengths (jMundv et al.lfl995T ). The Submillimeter 
Array (SMA) is ideally suited to detecting thermal dust 
emission from the Trapezium Cluster disks, as it over- 
comes the above problems with its combination of high 
sensitivity, high resolution, and high frequency. 

We have carried out a survey of HST-idcntified pro- 
plyds in the Trapezium Cluster using the SMA in order 
to determine the disk mass distribution. We describe the 
observations in §2, the determination of masses and com- 
parison with Taurus and pOphiuchus in §3, and discuss 
the implications of our findings for disk evolution and 
the possibility of planet formation in §4. 

2. OBSERVATIONS 

Submillimeter interferometric observations at 880 /jm 
were conducted with the SMA on Mauna Kea over 9 
nights between 2006-08 (see Figure l 1 ). The compact 
configuration of the 8-element interferometer was chosen 

1 HST image from |http://casa.colorado.edu/~bally/HST/HST/master71 
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to provide the best phase stability, and sufficient res- 
olution (~ 2.5") to distinguish individual disks. With 
the exception of the central region around 6 1 OriC, fields 
were chosen to lie in regions of relatively low and uniform 
background cloud emission. Field B w as intentionally 
chosen to overlap the 2004 observations of I Williams et alJ 
( 2005J) because of improvements in array sensitivity. 

Observations were carried out during good weather 
conditions with precipitable water vapor levels below 
2 mm, resulting in system temperatures ranging from 
100-400 K. Amplitude and phase calibration were per- 
formed through observations of the quasars J0423-013 
and J0530+135. Passband calibration was conducted 
with bright quasars 3C454.3, 3C279, or 3C273 and 
Uranus or Titan were used to set the absolute flux scale, 
which is estimated to be accurate to ~ 10%. 

The Trapezium Cluster has formed a blister HII region 
and sits in front of a Giant Molecular Cloud. Bolome- 
ter maps made with the SC UBA camera on the James 
Clerk Maxwell Telescope by Uohnstone k. Ballvl (| 19991 ) 
show that the cloud produces a strong 850 fim back- 
ground of several Jy per 15" beam. This corresponds to 
~ lOmJy per square arcsecond and is comparable to disk 
emission. We produced images using physical baselines 
greater than 23 m (27kA) to filter extended emission on 
angular scales > 7", which lowered the cloud background 
substantially but preserved compact emission from the 
disks. Nevertheless, the background contributed signifi- 
cantly to the noise level in several fields. 
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Fig. 1. — Large-scale view of the Orion Trapezium Cluster as a 
color mosaic of images from the Hubble Space Telescope (HST) and 
James Clerk Maxwell Telescope (JCMT). JCMT/SCUBA 450 /an 
observations are in red (from Uohnstone fc Ballvl | Ti999l) ), HST 
F555W in blue and Ha in green 2 . Blue stars near the center of 
the image are the four OB stars that give the Trapezium its name. 
The most massive member, 9 1 OriC, is labelled. Solid circles rep- 
resent the 32" primary beam of each SMA field. 



3. RESULTS 

3.1. Disk mass determination 

The 9 SMA fields include a tot al of 55 HST- 
identified disks from the catalogs of lO'Dell &: Wond 
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Fig. 2. — Continuum emission at 880 fim toward 9 SMA fields. 
Alphabetical labels correspond to pointings in Figure 1. The 55 
HST-identified disks that lie within the 32" SMA primary beams 
(shown as dashed circles) are marked with crosses and the 28 de- 
tections are labeled using standard proplyd nomenclature. The OB 
stars are shown with star symbols in Field B. The contours in each 
field begin at 3cr and increase by 2<r, where the rms noise level, a, 
is specified in the lower left corner. The synthesized beam is shown 
in the lower right corner of each map. 

(fl996l) : IBallv et alJ (l2000h : IVicente fc Alvei (120051) and 
are shown in Figure 2. We detected 28 disks with a 
signal-to-noise ratio > 3 an d refer to them in t he stan- 
dard proplyd nomenclature ijO'Dell fc Wenlll994] ) . Given 
the relatively large beam size (~ 1000 AU), all the detec- 
tions are point sources and we measured their fluxes in a 
beam-sized aperture centered on the HST position. The 
observed submillimeter fluxes are composed of 3 compo- 
nents: blackbody emission from the dust in the disks, 
Fdust, free-free emission from the cocoons of ionized gas, 
Fg, and background cloud emission, Fb g : 



Fobs = Fdust + F s + F h „ 



(1) 



The radio-millimeter spectral energy distributions 
(SED) for each SMA detected disk are shown in Figure 3. 
The free-free emission from several disks detected at 
long wavelengths was extrapolated into the submillimc- 
ter regime using published fluxes from 6 cm to 1.3 mm 
(IChurchwell et all 119871: iGarav et alJ Il987t iFelli et al 



19931: [Zapata et al.ll2004t iMundv et al.lll995tlBallv et al 
1998ri lEisner fc Carpenterl 120061: lEisner et all 12008) 



These data show a flat spectral dependence consistent 
with optically thin emission, F v cx is 01 , but with a range, 
shown as grey scale , which we attribute to variability 
(|Zapata et al.1 1200H ) and possibly different amounts of 
background filtering. The turnover to optically thick 
emission occurs at longer wavelengths than shown and we 
have not attempted to model this. All but two 880 fim 
SMA fluxes exceed the extrapolated free-free emission 
indicating disk or back ground emission. A temp late 
disk spectrum, F v cx v 2 (| Andrews &: Williams! [20051 ). is 
schematically plotted through the SMA data in Figure 3 
to guide the eye. 

The background at 880 /im was estimated by 
simulating the interferometric response to the 
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Pohnstone fc Ballvl (|1999t ) SCUBA map. For each 
field, the SCUBA data were Fourier-transformed and 
sampled over the same uv— tracks as the observation, 
then inverted and cleaned to produce a spatially filtered 
map. The background flux at each disk position was 
then measured in the same manner as the observations 
themselves. 

The dust-disk flux was determined by subtracting free- 
free and background contributions from the observed flux 
(Table 1). We found that 26 of our 28 detections had sig- 
nificant dust emission. Disk masses, and upper limits for 
the non-detections, were derived based on the standard 
relationship, 



M, 



disk 



(2) 



where d = 4 00 pc is the distance t o Orion 
(jSandstrom et alj l2007t iMenten et all I2007D . k u = 
0.1(i//1000 GHz) = 0.034 cm 2 g" 1 is the dust grain opac- 
ity with an implicit gas-to-dust mass ratio of 100:1, 
and Bj/(T) is the Planck function at temperature T = 
20 K. We used the same dust opacity and tempera- 
tu re as the disk survey s of Taurus and p Ophiuchus 
by lAndrews fc Williams! (|2005l l2007aft since we wish to 
make a direct comparison with these studies, but revisit 
these assumptions in §4. 

We also derived the mass sensitivity of the survey by 
determing the fraction of sources that could be detected 
at > 3cr at each mass. We input disk masses and observed 
free-free emission, adding appropriate point sources to 
the SCUBA map, and simulating observations in the 
same manner as described above for the background con- 
tamination. Our survey is 100% complete for disk masses 
> 0.0084 Mq and 85% complete for masses a factor of 
two lower. 




10 100 1000 10 100 1000 10 100 1000 
Frequency (GHz) Frequency (GHz) Frequency (GHz) 

Fig. 3. — Spectral energy distributions for 9 proplyds detected 
at > 3<r with the SMA at 880 fim. The SMA measurements are 
represented by squares, millimeter observations by triangles and 
centimeter observations by circles. Open circles are upper limits 
from non-detections and uncertainties not shown are smaller than 
symbol sizes. The extrapolated range of optically thin free-free 
emission, F v oc u~ 0A , is overlaid in gray. A template to the disk 
emission, F v oc u 2 , shows the relative contributions of the ionized 
gas and dust components. 



3.2. Comparison with Taurus and p Ophiuchus 

Having measured masses for a moderate sample of 
Trapezium Cluster disks, we can address how they com- 
pare with disks in Taurus and p Ophiuchus and assess 
the effect of environment on disk e volution. We use the 
result s of the SCUBA surveys of lAndrews fc Wi lliams 
(|2005l l2007a|) and consider only Class II disks as they 



have ages ~ 1 Myr, similar to those estimated for the 
Trapezium Cluster. The differential disk mass distribu- 
tions for the three samples are plotted in Figure 4 with 
the same bins, A log M<j = 2, and with a start point 
that separates the complete and incomplete samples in 
the Trapezium Cluster. 
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Fig. 4. — Differential disk mass distribution in Orion, Taurus 
and p Ophiuchus. The error bars for the distributions are \/N. 
The fraction of disks that would be detected in our survey at each 
mass is indicated by the continuous line in the top panel. Binning 
begins at 0.0084 Mq to separate complete and incomplete samples. 
The number of disks per logarithmic mass bin is approximately 
constant for masses 0.004 — 0.034 Mq in all three regions but there 
are no disks with masses > 0.034 Mq in Orion. 



Figure 4 shows that the number of disks per logarith- 
mic mass is approximately constant for the 3 bins span- 
ning 0.004 — 0.034 Mq in each region but there are no 
Trapezium disks in the higher mass bins. This cannot 
be explained by observational biases, since such massive 
disks would be readily detectable in our observations. 
If the Trapezium disk mass distribution were similar to 
Taurus (or p Ophiuchus), we would expect 8 (4) disks 
with masses > 0.034 Mq in our sample. With this expec- 
tation, the probability of detecting none is 0.03% (1.8%) 
respectively. Two-tailed Kolmogorov-Smirnov (KS) tests 
on the disk distributions above 0.0084 Mq for which all 
observations are fully complete, show that the Trapez- 
ium disk distribution is different from that in both Tau- 
rus and p Ophiuchus at > 5<t significance. The difference 
remains significant if the disk luminosities are compared, 
and shows that the flux-mass conversion is not responsi- 
ble for the observed discrepancy. We conclude that the 
disk mass distribution in the Orion Trapezium Cluster is 
tr uncated at h i gh ma sses . 

lEisner et al.l (|2008| ) also noted a lack of massive disks 
in the Trapezium Cluster from a larger scale but longer 
wavelength survey. We agree with their finding but 
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TABLE 1 
Disk fluxes and masses 



Proplyd 


Field 


^obs 


rms 


F S 




-Pdust 


A/disk 


Name 




(mjy) 


(mjy) 


(mjy) 


(mjy) 


(mjy) 


(1O- 2 M ) 


(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


(g) 


(h) 


155-338 


D 


39.6 


5.3 


4.0-14.0 


2.6 


23.0 


1.13 ± 0.34 


158-323 


B 


25.5 


2.4 


4.3-11.5 


-5.6 


19.5 


0.96 ± 0.21 


158-326/7 


B 


31.9 


2.4 


4.0-12.0 


-0.5 


20.3 


1.00 ± 0.19 


159-350 


D 


69.8 


5.3 


3.2-11.0 


0.3 


58.4 


2.86 ± 0.29 


161-328 


B 


38.7 


2.4 


0.1-1.5 


-1.2 


38.4 


1.88 ± 0.15 


163-249 


1 


34.8 


2.0 


0.0 


-1.6 


36.4 


1.78 ± 0.13 


163-323 


B 


22.1 


2.4 


2.4-3.0 


0.2 


18.9 


0.93 ± 0.15 


167-317 


B 


37.2 


2.4 


14.5-25.5 


-5.4 


17.0 


0.83 ± 0.18 


168-328 


B 


13.7 


2.4 


1.9-2.5 


1.0 


10.3 


0.50 ± 0.12 


170-249 


I 


14.6 


2.0 


0.0-2.5 


-0.6 


12.6 


0.62 ± 0.10 


170-337 


A 


19.1 


1.5 


4.0-9.0 


3.0 


7.1 


0.32 ± 0.08 


171-340 


A 


46.4 


1.5 


0.0 


-2.8 


49.2 


2.23 ± 0.08 


174-236 


I 


25.2 


2.0 


0.0 


2.9 


22.2 


1.09 ± 0.13 


174-414 


C 


12.7 


1.5 


0.0 


1.6 


11.1 


0.51 ± 0.09 


175-355 


A 


9.4 


1.5 


0.0 


-0.1 


9.5 


0.43 ± 0.11 


176-543 


G 


15.8 


1.7 


0.0 


-0.6 


13.4 


0.89 ± 0.09 


177-341 


A 


26.9 


1.5 


5.0-13.0 


-4.9 


19.8 


0.90 ± 0.07 


182-413 


C 


13.3 


1.5 


0.0 


-3.0 


16.4 


0.74 ± 0.07 


183-419 


C 


6.2 


1.5 


0.0 


0.2 


6.1 


0.28 ± 0.07 


197-427 


E 


57.7 


1.9 


0.0 


-1.5 


59.3 


2.72 ± 0.10 


198-448 


F 


16.4 


2.0 


0.0 


-2.9 


19.3 


0.94 ± 0.12 


203-506/4 


F 


14.3 


2.0 


0.0 


-2.9 


17.2 


0.84 ± 0.12 


205-421 


E 


54.8 


1.9 


0.0 


-1.7 


56.5 


2.59 ± 0.10 


206-446 


F 


63.3 


2.0 


0.0 


0.0 


63.3 


3.10 ± 0.12 


218-339 


H 


6.9 


0.9 


0.0 


0.0 


6.6 


0.34 ± 0.04 


218-354 


H 


42.9 


0.9 


0.0 


-0.9 


48.1 


2.10 ± 0.04 



Note. — (a) Proplyd designation based on the nomenclature of O'Dell & Wen 
(1994). (b) Observed Field in Figure 1. (c) Integrated continuum flux density, cor- 
rected for SMA primary beam attenuation, (d) la statistical error, (c) Range of 
extrapolated contribution of free— free emission at 880 /im. (f ) Estimated flux contri- 
bution from cloud background, (g) Derived dust continuum flux from the disk, (h) 
Disk mass. 



our results differ in the details. First, we generally 
detect significant 880 /im emission only toward HST- 
identified disks. There are just two points in our 9 
maps that exceed 5a and are not coincident with a cata- 
logued proplyd. In particular, we do not detect other 
kn own objects such as the infrar ed sources cataloged 
by iHillenbrand fc Carpenter] (|2000D . We su spect that at 
least some of the HC and MM sources in lEisner et al.l 
(2008) are filtered small-scale background fluctuations 
despite their precaution in using localized measures of 
the noise. Second, the SEDs in Figur e 3 show that several 
of the detections liste d at 3 mm by lEisner fc Carpenter! 
(2006) and 1.3 mm by lEisner et all ( |2008f ) are consistent 
with being free-free, rather than disk, emission. Al- 
though they attempted to separate contributions from 
dust and free-free emission, this process is much easier 
at shorter wavelengths. Further, we were more conser- 
vative, using a range to allow for variability in the radio 
emission. The difficulty in separating out the contribu- 
tions from the ionized gas and the dust and, to a lesser 
extent, the cloud background, results in several signifi- 
cant discrepancies in individual disk mass determinations 
between our work and theirs. 

4. DISCUSSION 

We first address the flux-to-mass conversion in equa- 
tion [21 Our prescrip t ion fo r the dust grain opacity, k is 
fromlBcckwith 'et al.l (|1990f ) but its value depends on the 
grain c omposition and size distri bution. Detailed mod- 
els by iPollack et al.l ([1994) and lOssenkopf fe Hennind 
(1994) show that, excluding the diffuse ISM, the range in 



k(1 mm) is about a factor of 4. A low surface area to mass 
is required to explain the observed lo w maximum disk 
lumin osity in the Trapezium Cluster. iThroop fc Ballvl 
( 2005) have proposed that gas loss through photoevap- 
oration promotes dust coagulation but since the former 
mainly occurs in the outer disk, it does not appear to be 
applicable to the many small disks detected here. How- 
ever, given that there are several indications of signifi- 
cant grain growth in Taurus and p Oph iuchus Class II 
disks ^Andrews fe Williams! I2005ll2007af) . there is insuf- 
ficient remaining leverage in k to account for the lower 
disk luminosities in the Trapezium Cluster. Additional 
evidence against a large range in k is the similarity 
of the Taurus and p Ophiuch us disk mass distributions 
(| Andrews fc Williams 2007a|). We have assumed a low 
tempe rature, 20 K, derived from the average for Taurus 
disks (| Andrews fc Williams! 120051 ) however, the high ra- 
diation field might significantly heat the Orion disks. But 
a higher temperature would reduce the inferred Trapez- 
ium Cluster disk masses yet further. The only remain- 
ing variable is the distance to the Trapezium, which has 
been secure ly determined from r ecent VLBI parallax ob- 
servations (|Menten et al.l 120071 : iSandstrom et alj l2007f ) 
and the small error cannot account for the luminosity 
difference. Finally, we note that different scalings do 
not change the shape of the distributions and our find- 
ing that the Trapezium Cluster disk mass distribution is 
truncated at its upper end. 

The lack of massive disks in the Trapezium Cluster 
is in good agreement with theoretical models of disk 
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photo evaporation (| Adams et alj 12004 Uohnstone et al.1 
1998). Photoevaporation is thought to be the domi- 
nant external influence on disk evolution in the Trapez- 
ium Cluster as the ra te of disk-disk encounters is low 
(jScallv fe Clarkdl200il ). The models predict that mass 
loss is highest for the largest disks because material at 
large radii is unbound to the embedded star and pro- 
vides a greater surface area for photoevaporation. In 
contrast, the inner regions of the disk are gravitation- 
ally bound and can survive longer: while it takes only 
2Myr to erode disks down to 50 AU size scales, the 
dust and gas at smaller radii may survive external pho- 
toeva poration for > lOMyr (jAdams et al.l 12004 IClarkd 
2007). Consequently, the largest disks, which are likely 
to be the most massive, would be quickly eroded to 
smaller radii and lower masses. The factor of ~ 3 re- 
duction between the upper end of the Trapezium Clus- 
ter versus the Taurus and p Ophiuchus disk mass distri- 
butions corresponds to a reduction of 3 — 9 in radius 
for a power law s urface density profile, S(r) ~ r~ p , 
with p = 1 - 1.5 (| Andrews fe Williams! [200711 . If the 
Trapezium Cluster disks started out with initial proper- 
ties similar to Taurus disks, which have a mean radii of 
200 AU, range 100-700 AU a nd masses 0.01 - 0.17 M 
((Andrews fc W illiams 2007b), we would expect them to 
be eroded to scales < 70 AU and masses consistent with 
our survey. In fact, many of the Trapezium Cluster disks 
in our sample are unresolved by HST observations imply- 
ing radii < 60 AU. And in the cases where the proplyds 
are see n in silhouette and the radius can be directly mea- 
sured ([Vicente fc Alvesl |2005|) . we find that the largest 
disks, 150 AU, tend to be among the most massive, 
M d ~ 0.03 M Q . 

The truncation of the Trapezium Cluster disk mass dis- 
tribution is a vivid illustration of the the effect of nearby 
massive stars on disk evolution. The hostile environment, 
which includes both ionizing radiation and high density 
of stars, may preclude the formation of massive disks 
in their vicinity, or rapidly erode them after formation. 
Yet the effect of external photoevaporation on the in- 
ner, potentially planet-forming, regions of disks appears 
to be small. 12 of the disks in our sample exceed the 
MMSN and retain sufficient material to form planetary 
systems with masses like our own. Half of these (11% 
of the total sample) are unresolved with radii < 60 AU 
making them resistant to further photoevaporation. For 
comparison, ^30% of Taurus and p Ophiuchus Class II 
disks exceed a MMSN but these are generally larger than 
the Trapezium Cluster disks. A more meaningful com- 
parison would be to estimate the fraction of disks con- 
taining a MMSN within their central 60 AU. This would 



imply a total mass out to 200 AU of > 3 MMSN, which 
is only found in about 13% of Taurus disks. The frac- 
tion of disks that appear capable of forming Solar Sys- 
tems is similar in each region and lies between the ~ 7% 
detection rate of e xtrasolar planets in Doppler surveys 
(iMarcvet alJl2008h an d the - 15% debris disk fraction 
(jCarpenter et al.ll2008l ). 

The formation of sub- Jupiter mass planets requires less 
material and may be possible for proplyds less massive 
than a MMSN. For example, 11 proplyds have suffi- 
cient mass (~ 1/3 MMSN) and small sizes (< 60 AU) 
to potentially form Neptune. This fraction (20%) is a 
lower limit as our survey completeness drops rapidly for 
Ma < 0.004 Mq, but is on the lower end of a recent first 
estimat e from the HARPS planet-search survey of 30% 
± 10% ([Mayor et alJl200lh . 

5. SUMMARY 

Our SMA survey of the Orion Trapezium Cluster de- 
tected 28 out of 55 HST-identified disks ( "proplyds" ) at 
880 pm due to its combination of high sensitivity and res- 
olution. We carried out a careful analysis of the disk SED 
from centimeter to submillimeter wavelengths and of the 
interferometric response to the cloud background to cal- 
culate the dust flux from each disk. We then determined 
dust masses for 26 disks and show the number of disks 
per logarithmic mass interval is approximately constant 
over almost a decade in mass between 0.004 — 0.034 Mq, 
similar to Class II disks in both Taurus and p Ophiuchus. 
Extrapolating from these low mass star forming regions, 
we would have expected several disks with masses greater 
than the maximum in our survey, 0.034 Mq. The trun- 
cation of the Trapezium Cluster disk mass distribution is 
likely due to photoevaporation of the outer disks by the 
06 star, 9 1 OriC, from an initial disk distribution similar 
to Taurus. 

Six of the 55 disks exceed the MMSN and have radii 
< 60 AU, which is similar to the inferred initial condi- 
tions of the Solar System, whose sharp edg e at ~ 50 AU 
may also be a product of photoevaporation (iJewitt et al.1 
[1991 iTruiillo. Jewitt. Luul 120011 : lAlien et al.ll2001h . We 
conclude that disks with the potential to form Solar Sys- 
tems are no less likely in Orion than in dark clouds with- 
out massive stars. 
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